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1. INTRODIJCNRY RIJ.,M(J AND ,XJF’IJLARYor”::...ItluNYNY

To the general public, the most Important question about

fallout from nuclear tests is: “’*’hatis the risk of medical

harm to the population as a result of fallout; if there io ●

rick, what can be done to reduce it?” .Jinceits inception,
i

tho United Jtates pr~gram of nuclear tests has included a

considerable effort to detenmine the deposition of fallout

outside the actual test area, to estimnte the possible medical

haxard of such f~llout to pexsons exposed to it, and to warn

of needed co’mtermemsures wt~enthe occasion ariaou. Contributing

to this effort has been t)iework of the AEC, the agency

directly responsible for nuclear test operation, the U. S.

}ublic Health Service, and the hearings conducted bytho

Congressional Joint Committee on Atomic ~ergy.

Two separate ●spects of the problem need to be coasldered:

(a) ‘rho m~ical risks to the total population resulting from

the widespread disseminatim of radioactivity from tests which

occur anywhere in ~.heworld. (b) The medical risks to ~

populations, r8suAting from relatively short-range fallout

wh$ch spreads rapidly from the test site iL Nevada to surround-

ing communities, ●nd 8ometime8 - depending on weather condi-

tions “ to diH”:aXl:areas in the oontimntai United States. ‘lbe

first of the~e p:o~~’eutihas been ~iven extensive consideration

receatly; the St. Louis Citizens’ Ctittoe fm

mation (CIK) haa previously mubtitted ●xtenslve

evant tO it.
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k tbo prosen’?teetlmony we are concerned with the aocoti

part of the problem: Whet medical risk may be faced by local—

populations am a roault of snort-range fnllout from the lfamth

Test Sit.? ‘he Technieal Division of WI has made ● detailed

AIAA1y6i6of this pro’ulqaw!~ichway be aummari%ed as follows:

1) The AEC h~s maJntalned ● system for monitoring fall-

out radioactivity in reGionn aurroundlng the Hevada Test Sit.,

in order to @cseac the ~-.~~iolehazards to local populations

and to warn of zeeded precqf~tionarycieaauroso ~ Of tho

radioactivity rnadln~s ubtatae~?during nuclear tests, conclu-

sions regarding p~)sultlemt’.iicalhazar~a} and recommended coun-

temeaauros have been preaentod by the AEC jn reports and h

testimoay be:’orethis Committee. The general conclusion put

forward in these MC reporttihs~ been that the test prograa

has been carried out without any discernible threat to tho

Safety of local ~OJXll&tiOn6. In some instances local groups wore

adtised to stay indoors for ● short period, or to evaouato~

brlofly, ● particular iocation in whloh ●xcesmlve ●xpocuro W8S

expected.

2) & eon~raa~ our analysis of the same monitoring tits

p~bliah~d by the AX .~i.ow~-hat as a re8ult of nuclear tests

●t ths !te-md~Test s~tc in the period 135~-62, a number of

local populations especially Id Nev4a, Utah and Xdaho, arid

probabl~ other comwni::es ;ca:tsred throughout the contl.a-

●atal Unltud States hmve b*9n tixpoaedto fallout so tittiao

as to roproeent a uodically ~cceptable hasard to ehildron

who ~ drink fresh locally-produced milk.
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3) ‘X’hereas& for tho serious Qiacrepancy between MC

o~clusions and our own conclusions regarding the safety of tha—

Bovada test program is the following: ‘

lfearly●ll monitor- d@a reported by the AEC reproseat

radioactivity measurements of either the gamma-ray intoneity

●manatiag from the ground, the total beta-radiosctitity depo-

aitod an ● mad film placed on or near the ground, or of tot~

b.ta activity in the ●ir. There are eatabllsbed safety stan-

du’do r@g*i~ expouuro to the body froai● given Icvol of

radioactivity which has its source Qutsim the body. lheae

8tandards for ~erna~ exposure have been used, by tha ~,

to ●valuate environmental radioactivity measurements duriag

nuclear tests. In most cases, the measurements in the reglona

mighboring the test site did not exceed $Q& safety limitc
%’-

Tho UC therefore concluded that there was no hazti to tho

nearby populations. In the few Instances where the gamma ad

beta measurements indloated that this safety level for ●xtor-

M1 ●xpoauma would be exceeded, protective messuroa (remahing

indoors, or ●vacuation) were recommended.

~e forogoiag AEC interprotation of gamma and beta radia-

tion moawremente is, however, valid ~ If tht -t ~

Qves ri8Q t~ thie raQ&j!QJvitY does not enter irito the f~~

~. If fallout radioisotopes do enter the food chaia and

f@d their way into the body, certain isotopes become highly

a~contrated in ● particular part of the body and exposo it

to very iatense radiation.

●xpoaure art then no longor
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ticular problem ~n this regard for it become~ quickly concen-

trated in the thyroi!lgland ‘ii,er,taken in with the food.

Thuo if a–~amma rad~ation monitor in a pasture outsido the

Nevada Test Site shows ● readinu of .CM7 r/hr at 12 hours

followin~ t.betime of a nuclear te.”’., u~asured at ttree feet

above grour,dlevel, t’lic]n,licatesthe aTpax’entlyma.ximunsafe

level, 8inre the per3is6itlAe:;tandardfor continuous exposuro

from a solJrcI? cxt,e:r,o’ tc t;lp to(ly ~+ 5.9 r/ye~r (eff~~~iv~

biological ,:>G+, V}.i,i]is equlvdlent to a do~:erate of @87 r/hr “

●t 12 hours fcllowing a teat. However, if a milk cow feeds on

this pasture and its :oil!<ir ~;’e:F,i~-:onsumed Q,ya small child,

this concA’~s~oc!ecome~ lr,vaA.d ‘jnt?er ‘hese circuuistance8it

can be shown that this same ~3~8 reading (i.e. .08’7x’#%r)

probably r-~lects a cpnrecrrnrion of itiiue 131 in the gra6e,

which after passing into the :OW’S milk and being consumed

by the child may deliver to tilechild’s thyroid gland a radi-

ation dose of 175 to 1?00 ra46. This dosage exceeds even tho

safety standard:;!’orridititio[;‘]orker~(n rade to the thyroid

per year) by a ft:tor of 5 to f$~ and is so high as to repro-

uent a ae~icruspo”3nt’..~~.‘6Ls6 of t!,yroidcancer.

Thus che ‘J;-:(~n(.:uslcl~s‘e(,ardlngsafety in the Nevada

Test Site re~ion becoze i?,val~dif it can be shown that tho

readings on whi-:ht,:lJ,Var(,based were taken in the re#,i~8

in which ciik rv:~ ~r~zo it.ir:~Iuce milk that is freohly

cc)xisumedby cnildxen localiy. our study ot a number of regions

around the Nevada Test Site s!iowsthat in many caees fallout suffi-

ciently intense to corAtmit.such excessive amounts of iodine 131
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hac probat,lyoccurred in areac which produce milk Lllatis

freshly conmmed by si~iif~~~t numbers of children. There-

fore the publ~shed value~ of gazma and teta radiation indicate,

in many instmccs, no+,Lr.at -,)in ;’ep~~~rl 18 totally safe for its

inhabitants, but that local ct,ildrenhave been subJected to

groaaly excesfiivcrad]atior,doce~ to th,eirthyroid glands.

Wadlinct:jnco~?ty, [ft.~ with a live birth rate of more

than two hundred can cerve aa an example of the problem Con-

fronting commun~ties around the llevada Test Site. At least

seveatiaes oinc9 1952, Washxngr.oncoucty children received t~-

roid doses in the ~ to 10G rad range or higher. Milk for

these children 8eem6 to come almost entirely from local

dairying, ENen in the largest town, tit.George (pop. 5,~)9

one dairy eollec~s milk only in ‘Washingtoncounty a~d another

frozzcows in thrse surrounding countiee. Hence, fam children

drinking milk frcn the family cow were not alone among children

exposed in Lhe cewnty. On Nay i9, 19>3, in the whole of

Washington county, gamma readings from shot “Harry” show that

the minimum dose a child probably received would be 50 rads.

St. Gecrge received 10C’to ~W rad possible th~oid dose and

Hurricane showed ASC to ..6 rad value8. Later, on Auguqt 31,

1957, shot “Smoky” of che Plumb~b ~eri.ea delivered an esti-

mated 10 to 67 rd thy~!cidL;ISOover an t3000square mile area

outside the Nevada Test S~t~, ncluding Washington county.

The local fallout pattern from that shot spread significant

dories as far as 700 axles nort?lto Rock Spring8, Uyo6ing.
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It might <e a~ded that the Atoui.c hergy Comm~8eioa lssuea

licenses for the handllng of iodine 131 concentrations higher—

than .02 &icrocuries per l~ter. Our ~stimate~ show that dozene

of times the milk in these areas could contain more than .05

ticrocurie8 per liter. Strictly Speaking, the farmers sad

dairies should ha%-ehad an JWC license to handle the milk ●t

●ll.

4) The biological el’fect,~of radiation exposure of the

thyroid, at t}lclevei~ e;cpest,e~in the region of the Nevada

Test Site, are readily deil~ceafrm the available literature.

agreed, es etated In the Federal hdiation Council Report No. 2

(September 1961), that “the child’s thyroid is uore seA8itiv0

to the carcinogenic effe~~G af radiation than the adult tt,y-

roid. This conclusion is based ~’ponseverul studieo in re-

cent years of the zocur.~ol]ceof thyroid carcinoma in children

who had previously receivd tlierapeutlcX-irradiation in ths

neck region for enlnrged thymus or for other benign head and

neck conditions. ‘lbeincidence of thyroid carcinoma in these

children was 8i3alficartly hi~.er than in control groups who

had not been pre~”iously.ir.’adiatefl.In these studies cance~

of the thy~o’i wac obct’rve~ i.nch~ldren after expoeurea ●s low

aa approximat~lyl’~~rw~ “

ThuB, the pots’:)i~ t:y.*~,id radiat~on exposu~ea of children

near the Hevad& Te~t Sit~ is clearly in the range cm8idered

.
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carcinogenic by the Federal k~~dlationCouncil. On the assump-

tion that the Induction of cancer is pro~ortional to radiation

exposure, an estluinteof ri~k can be made. Beach and Dolphin,

of the United K~ngdom At(XB~C Lnergy Authority, con~idering cev-

eral sources of data, rolcvlated that, on the average, 35 casea

Of thyroid cancer may be expected per million persons exposed ‘1

to one rad of thyroid radidtlon. In term~ relevant to the

present testimony, : i.~286 children exposed to 100 rad t~oid

radiation may develop thyroid cancer. w w Btandard, thlu

is an unacceptable risk

Eetimates of radiation damtiCeare difficult, not only

because of -theuncertaintie~ of ~ome of the assumptions, but

also becau6c damage doe~ not become evident for IL~myyears

after the exposure has tuken piace. The average latent period

between radiation and cancer of the thyroid approximates 10

years; in some instances, the latent period may extend to

20 years. If t}~~thyroid radiation exposures near the Nevada

Test ate are as nigh as suggested in this testimony, careful

medical follow-up ot”exposed populations might yield evidence

of damage by this ..ne

5) A survey o! tho a-.ailablegmma and beta radiation

measurements of f~ilo~t resulting from 31 of the total of ~

tests conducted ‘7 N-v~d::. jr. the period 1952-58 6hows that

conditions wl~ich!~GdP. Fhe cir~jllm~t~cesstated above) lead

to hazamtolaethy~o..,lexpos~res in children have occurred aot

only in areao neighboring the Nevada Test Site, but also in
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local re@one scdttered acroas the continent aa far as WOy,

New York. This comes about ns a result of weather conditions

at tl,etiae of a porticul~r e~;io~ion, which my quickly carry

fallout LIT.)Ai@ ~ltit~~(lc:jf.~raany u,ilen,and then precipitate

it to the ground where an inten~e thunderstorm occurs. Local

fallout depositlml Vrhic!;(ou-d have resulted in thyroid ex-

posures to children in the ra.n~eof 5 to 40 rads have, for

example, occurred in !J’roy,New York OrJ April ~j, 1953 ~ ~~

Roswell, New Ecxico on April 25, 1953. Salt Lake City values

were 3 to ltirads for ftillotlton Eay 7, 1952, and 2 to 12 rad8

fOr fallout on March 24, 1~>3.

6) ‘X’hishazard has arisen not only from nuclear tests in

the atmoephore and fiL the earth’6 eurfece, but also a~ a w

suit of certain underground nuclear tests. J’entimg(produe-

tion of radioactive clouds capable of producing fallout) has

been reported for at least seven underground nuclear tests:

Shot WG of’op(?rdtlon”Teapot, September 15, 1%1; Project

Gnome shot, Deceiator10, 1%1 ; the Des Plotiesshot, June 13,

1%2; Project SOdnQ, July C.,1962; and @hots on l%irch>, 1962,

April 14, 1962, &a\!M6:J19, 1’)62, Although data for these

shots are relative!.ylimited, we calculate that, for example,

fallout from the u4?deiS~roundGnome 31jotdelivered sufficient

fallout to ti~-vic:nit+:.cl’(“nrlabad,New Mexico to cause thy-

roid levels of f~oL ‘?to 55 ‘ads in children, under the cir-

cumstances outli:~ciabove.

\
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7) If the gamma and beta radi~tion measurements taken

during NQvada tests had been correctly interpreted at the tirno

that they weriimade (i.e. taking Iricoaccount the re~ultant

exposure to childreA’8 thyroid: where the food chain conditions

led to iodine 13L intake), simple ~reventive measures could

have been taken to avo+d cxpoaure. his would require only

that inhabitants of the region be warned to avoid the drink-

of fr8sh milk produced loca.~ly. FAuid milk 8uppliea from othor

regions, or powdered milk, could have been readily substituted,

therob.ypreventing the ingast~.onof exces&ive iodine 131 from

lood milk. We know of ao instance in which suuh a warning

waa issued. until the summer of 1%2, when high i,odine131

levels obse~ved in commercial milk mpplied in Utah led

state h*alth officials to di-mrt ourrent milk frm the m=~ot+

8) Correct interpretation of gamma and beta ratiatioa

monitoring measurements should have bees possible by 19W om

the basis of then-available scientific

known at that tiresthat (a) iodine 131

fraation of the total fiuaion product,

from overall meast.rements(f gamma aad

tho age of fallout depc~eit;(b) icdi~e

theory. -us, it was “

oomprisea a apecif$a

uhich can be estimatti

beta radiation and

131, ZdO~ with otho~

in tho thyx’oid,t:lerehyj.n~re~~ingits biologically effectiv~

doaagq to the body. After 195’7 there was not only ● theoso&

iaaL ba~is for this int*.rPrgtfit~ofi,but aleo a detailed

practical illustration of it~ importance, In that year a
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Rritish nuclear raac!or at l.’in<tic~leaccidcntly emitted a

very considerable amollntof radioactive dehrio. Eetiiiled

monitoring Uieaiiuremen?.::fi~io~ed that ~,n!;ture’land conta~nat~

by this fnllout productxlmilk so hea’rilycontaminated with

~od~ne 13? ao tc ncceps~tate that it be dumped. The 6CientifiC

atudles 01’the ‘.Jir.dsca~e~:fisstelprovide valuable data

which can be US.:IJ to t.e~elopthe proper interpretation of the

monitcx-ingmeas~rements iTAthe regim of the Nevada Test Sit.”.

.Althou@ the import~x”.~Alfj-crcn~esbetw(.enthe hazard of @x-

ternal radkntio: frob fe:i,MJL.On<lttleinternal hazard, es-

pecially to the tk.yroid,*/asrecognized by at leaat one AEC

official in 2959 (see Gordoa L..nmg testimony to Subcomadttoo

on Rcstarc).$Dcve’opmect and Radtntim, Hearings, 195C), p. 445)

m~a~~o=~ns i’-o~.:~l:re~}r& AC inter?rett~t:oucf results were not

nlterod tc brug them In line with tti~sconcept. ThUS, tho

inadequate inter~retative procedures which have until now

obscured the t=ue hazeri result!ng frcm short-r~ge fallout

from nuclear xestd m Nevadtiicould have been corrected soao

y6ar8 ago.

9) Ccrrect113r0: ‘J. d.>ncvhbcdinadequacy of monitoring

proc::UJQ?LJITO’.:’!“j:lc~trlcu ‘Jn:Ye::tlmatecof hazard frmn

atniGsp.herlcar.~*Jr.,i>rg>-ourq~.urleartests, but also hagtis

possible frm ~cI:l!J:ItLef”fel’t,r;~ruc]oar reactorg, which

a180 profiul;q‘L14iIr:11 (if.rfl:



Site prepared by the iit.Louis Committee for Nuclear informa-

tion reaches tle following conclusions:

1) kNii~y816 of the available evidence 8howa that children

residing in the states bordering the Nevada Test Gite have,

as a remit of Zallout from nuclear teat6 at that site,

probably been exposed to medically significant radiation,

2) These exposures were avoidable, for on the basis of

radiation monitoring carried out by the AEC during the teat

prOWamZ, the probability of exposure should have bean ●vldent

in time to warn the population to take simple precautionary

stops ●

3) ~m$toriq$ prOcdire8 in the Nevada Test Site regloxaa

have been Inadequate in that they do not take into amount

the irriportanceof internal exposure to radioactivity enterhg

the body in fallout-contaminated food. Direct and prompt

measurement of iodine 1>1 in local milk, which is the most

effective method of estimating the hazard from this isotopo

have not been done, or, if done, have not been reported.

Moreover, indirect but nevertheless useful estimates of

the iodine 131 hazard, which can be determined from the avail-

able gross gamma and beta radioactivity measurements have not

been made heretofore.
‘\

4) Past assurances of the safety to nearby popplatioas

of the Nevada test programs are not subatsntiated by the

present analysis of available data. Assurances that ‘the

hazard has been eucceesfully confined to the controlled areaa

,
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of the Test .jite”are not J~stifled in the abser,ceof direct

uieiisurements ‘of’ radio,~ctlvltylevel:;:n Locah milk. Even the

inadequate indirect measurements that have been carried out,

if properly interpreted, ~hould have alerted the responsible

agenoles to the serious potential health hazarls during test

program and to the nece88ity of warning the population to

take siaple, readily available protective moasurea.

5) mese haz=ds are not re~+.rlctod to atmospheric tests

alone ● Available data show that following at lea~t 7 under-

ground tests, local fallout contamination comparable to that

groduced b:yntmotjj?hericvezte occurred.

6) In-view of tlieforr~oin~ c~nclusions we recommend,

urgently, a thorough review of pretientfsllout monitoring

b’ procedures, with n view t.~rectifying the present inadequa~es

with respect to data, ixitcrpretatioc,,~nd public inforuiat~on

regarding precautionary measures. In view of the probebl~

high radiation exposures to the population in the Nevada Toet

Site region we recommend a careful medical follow-up study

Of Qxpoaed Indivltiuala,in order to facilitate Qetection and

treatment of possible diaeasea.

\

----
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1) T& problem

This report ia an inquiry iuto the hazard resulting trorn

exposure of local population, especially in the vicinity of the

Nevada Test Jite to iodine 151 In f~.lloutproduced by nuclear

●rplodons at that site.

At the hearings of the Joint Congressional Committee oa

Atomic Energy held in 195’/, fir.Lyle Alexander summarized

the iodine 131 hazard briefly: “For a period of days foilowi~

a heavy deposition of fresh fallout, iodine 151, which has a

half life of 8 days, nay be of iraportancein direct contamina-

tion of vegetation. Radiolod.ne is selectively concentrated

in the thyroid gland, whore excessive accumulat.ionscauee

cancer and cell destruction. ~njury to the gland may not
.

be detected untl~. long after the iodine has decayed.”l

The Federal Sadiation Council, in ita Report #Q, statee

that “In the special case where nearly all of the annual i~take

(of iodine 131) cwld ,come froa exposure :J abnormally high

concentrati~~nsin a l’.c-ii&real result~n~ fra~ a single

nuclear expiosi~~.Jf 1 JW y~elc? . the C?,ir.cil i’e~o~~ze~ that

some small nu=ber o? irdividunl infants could conceivably

receive doses ~{ ‘.72C ‘.;.I!L;‘!l/>{*:/\.-”i:(:f:::’ t!,~ area as ●

whole.” “i’hl~hl(rhestaverage (:o:;e:L ii,f~itthyrotds due

primarily to one high exc~:rsim of levelc in 1762 was 620

millirem in Salt Lake Cit,y,~hei-eaost of the dose did
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result froa a a~n@e brief nerie6 of test explosions.2

The highest individual dote, there~oru, could have been—

50 times the averaCc, or J13.6 reas,

Thu6, it haa been reco~iz~d th:? io(?irie131 represents

a potentially important hazard fron fallout, Until recently,

COn8ideratlons of this problem, with fcw exceptions, have

been limited to iodine 151 exposure6 expected in the popula-

tion as a wholo during periods of nctive testln~. ‘I’his

problem hae been discussed in detail before the JC~, and

the Lt. Louis Committee for tiuclearInformation haa reported

on it.5& It has been recognized that rapid mea~urementa of

iodine 131 in milk provide a useful index of the radiation

exposure t-othe thyroid oxpectcd in a child con6uaing tho

milk. dhile this type of information is therefore imp~rtat

b eutimatin.gthe iodine ljl hasard froa fallout it has c8r-

tain llaitations. Nearly all available measurements of

iodine 151 in milk are based on lar~~ecommercial supplies.

i’heserepreeent pooled milk from aaqy widely ecattered farms.

Such measurements me, of course, valuable in e~timating tho

iodine 151 intake of children who drink couercial udl.k

of this type. Howevert the pooling ~rocess conceal~ variatims

in iodine 131 levels among separate regions ,andit Is ire-”

po80ible to deternine how much iodine 131 would be taken in

by a child who con~uuiesfreuh milk directly fro~ a cow or

herd stat.ionedin a particular local area. Nevertheless,

the latter is the situation which governs milk consumption
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of zianyrural children. Since much of the region aurrouM.

ing tho Nevada’Test Site Is occupiti by farms and rather

-all t~81 in whioh this type of ~ooal tilk conwtioa w8t

prevail, it becomes necessary to know the iodine lx contaat

of n~~3rous separate saall farm-size @k supplies la OZWW

to dcte~o tho iodine 131 intake of children M- la this

re@ on.
‘\

Utiortuaately ●ppropriate meaaurmaents of iodine 1S1 i.m

local mtlk supplies do not appear to have been mad.. Y=

this reason ~~3~ .atimates of *O baz~ *O the t~eid.wo

not possible, aa they ar8 in tho case of Q Iu’ga-mal.

populattoaa which consume eoameroial milk auppltoa. IWO

131 meamreaente of cmmmtmuld silk supplies for ● number Of

uitios ha-v.been available sinoe 1957.

Because of tho lack of such dlrec~ infoxmatioa on iodizw

131 levels of milk ConsWed by chiMrea In tho r.~on of tho

Nevada Test Site, it beuome~ zmoessq to dev.1~ s ~tha

for ●stimatlag these values from

memurements.

In what follows, w. consider

other typos of fallmt

how this uan M done.

: 2) W* 9Q$r estimation of $od*zxe 131 38W1 8 q .. .

Vhea nuclear fission oocura, a wide range of ●tomic

$wodUcts result. The physleal ~prooessoe uhioh romlt la

tho ●ppearance of the different products of nuclear

fission have been stud:ed extensively. Ikom the8e studios,



it is known

repre8ent 8

actlve debris. Hence , i!’a zcasurcxent 01 the totbl mount of

fallout is o–itaineait 1s P95sLble tc, calculate ths miiount of

iodize izl produced. F:-cx this value occ can estimate the

amou.at01 iodine 131 pl’t:seut~IL~ailc~t by deteruinin~ the

“age” of the fallout, i.e. the tine between its production in

the nuclear e~losion ~C its measureffient,for like ~1 radio-

isotopes i line lz~.tiecayc~~ithtime. Thus. if one m*es a

meas~reme~t of the tctal gamma or beta radioactivity emitted

by a sample of fallout, and can RIEO determine its “age,” it

is possible to sstinate the amount of iodine 131 present. me

relevant calculations are presenttw5in detail in the Appendix.

During th$s i.nter.~al30rIIC“fract~onati~n” may pOSS~O~y Occur$

I.e., as the fallout drifts alon~, soae isotopes may become

deposited out sooner thar~others. Not much is known about

this p~OCeSS. In keeping with general practice in this field

(see for exazple, Dumaing;HearingsYRadiation Subcommittee,

1959. Bic)logicaiand Environmental Effects of Nuclear jar,

p. 443), tho possible eifects of fractionation are not

considered in OUP caiculatioas.

Once an estimate of iodine 131 on the ground

is available, it !.spossible quite reodily to calculate how

much of it will go intc milk, and how much of the radio~odine

in the nilk will becoaa ’co~centra:ed in the thyroid of a child

drinkin~ .::~cqu-!rt.o? milk pen dfiy(the standard usually Wed

in fallout calculcti~~l).
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ThiS c=. be accoaplishcd froffia consideration of knowr.

cases of fallout ,aadtran~cission fro~ cr.nt:;zinationon grass

to nilk and resultar.tthyroid iodine levelu. Lap~2 has made

such a calculation “based on the fallout incident at the

Windscale pile No, 1, an experimental nuclear reactor, which

cau6ed the release of 20,GO0 curies of iodine 131 to the

atmosphere. The iwiinc fell ‘,nf~ms in the area and then

appeared in C0H6: milk in anounts as hi~h as 100,000 micromicre

curies per liter. Though infants did not drink the milk

because it was re~oved from the market, the thyroid radiation

dose that would result from such concentrations can be.calc-

ulated on the basis of stadard dosimetry procedures.. The

combined calculator. indicates that l,,c/1~2deposition of iqdine

131 results-in a dose of 5 rads to an infant thyroid,gland.

This is the basia for the lower of our two estiaates.

(See Appendix for details)

It should be noted that Lapp was not the first to make

use of the ‘!!indscaleexperience. Gordon Dunning e::%igated

in 195.9the thfioid dose due to raioiodine in fallwt. HiS

estimate indicates, “Baaed on ‘!indscaleexperience,

ljIC1131/M2 ~+ ().1~1131/~~ter of’ milk. For ‘oneliter

of this milk —–-.> 2 rad dose to infe.nt’s,thyroid. For.

continuous consumption of milk from cows-grazing an paatuqe
,.

until ”1131 actitity essentially zero - 9 0 22-44 rad ~ose.’~,

Hi~ calculatiotiwas for a wartime situation, but m atmospheric

nuclear explosion creates and depofiitsradioactive fallout

irrespective of the use to which it is put.

—.——.. —.



fi~e based on experiment:>bj 3. J. Garn~r, who observed the

transfer of iodine i~i from the diet of cows to their milk.7

thyroid dose due to a ~iven deposition of iodine ljl on an area

where nil:: cows graze. Using the steps described earlier} it

is pos~ihle to CSL:,,A,,,n’te the th>roid (losecm the basis of’exter-

nal beta and gama intensities. For example, a Gamma intensity

of 30 mllliroentgens~’.:fi-at Belmont, Nevada, 8 hours after an

explosion Gn 28 May 3.957 Indicates an io(linedeposition of

650 WC/ClP2 and a possi-oleresultant peak level in milk from

cows eating grass iu the area, Of from 260,000 to 1,040,000
..

l’~[c/literof milk. The dose to an infant’s thyroid fron coQ-

tinued in~estion of this mill-WOUld probably be between 32

and 214 rads. or, using beta readings, the average beta count

at Salt Lake City on Hay 7, 1952, for example, was 23,000,~

disintegrations pcr minute per square foot (d/m/ft2). This

Would “d2?:pcted to lead to infant thyroid doses of from

3 to 18 rads.

●
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3) Zstimaies of Theoretlcall*;
I-OSSible”‘ih’)~zci(i DO S4?S

he_to Gho~t,-Rm.1:(:F:?llol~t From the !Je%-adaI’e~tJite

AS ehown above it is pocsible to calcul~te, fran local

m~asu~~ents of g-a and oeta radiation, what radiation

e~osure”to a child~~’
thyroid ni~ht theoretically result froa

a given deposl~ of fallout. ‘ ,..
Since the AEC has reported

Dlmerous aeaswements of gaa~ a“ndbeta radiation, together

with ‘the tim&6 of ~eaaure=ent, -d their ~elation to ~ “ ~

particular nucle~ explosion (the tiae of which is also given)

these data can be converted to estim’~tesof possible iodine

,131 exposures to the thyroid according to the procedures

outlined”‘above,and given in detail in the Appendix.
Jucn

,,calculations have been aade for 189 different readings at

.various”locationa following J1 different nucle= test shots

c&dueted at the Nevada”’TestSite during the perl~ 195i-

19~. :~& ‘“’o~~r~l res~~ts are presented in Tables I-V.

k-e&ch CQSO, ‘!-two estimates of the possible thyroid dose have

been ‘calculated,using the t~;odifferent obsema~lons” (Witi-

scsle-m “G~er) desci~bed above. . .
The lower of the two

,“.6. ,.ea$”irnate”8’fi@~dB t~oid doaagek which ragi “frorn0.6 rad

tOSsSradsi : ,,The higher ‘ofthe two estimates ~-elds thyroid

I“--dosages’which r~ge fpom 4 rad8 to 3760 rads.

<

Accor ing to
the hi@&F:esttiate, ‘offltheoepuate locations, SO received

sufficient fallout torestilt in a possible dose of lM rads

or more to the thyroid’.
In 15 cases ”e;en the lower estimate

..yield~d’a thyroid dotieover 100 rads.
It is evident fro~ this

GummarY that t:e Nevada tests have produc~ instmces of

— —. ...._ ,
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Currm.t, l.~evada,for nstanci
, a Gown of about 75 people

located about 80 EilQs north of the test site, receivq

significmt doses on Narch ~, 1955; ihy 5, 1955; by 28s 1957

. ;JUIY .12, 195?; July 25, 1957; and iiu~ust18, 1957. Infmt

.,thmoid doses would all be Greater tli:~~ 2.5 rads,
and in 4.

cases out of the ~:,could have exccc(ied25 radc.
Another

example 1s Lockes, Nevada which received three sigificmt

doses , all of which were 10 rads or Dore by the lower

estiaatc. By the higher csti~ate, the doses on two occasionu
m~, have exceeded 10Q rade. ‘

Washington county,”
Utah is orie of the nest heavily popu-

lated of the~eas to receive heavy fallout depositions. Xt ,

is an area iriwhich, on at leact one occasion (Nay 19, 1953),

citizens in several commuitics were asked to stay indoors

for several hour~”after ‘atest shot.
Fallout on that date

blanketed the entire county.
‘Infmt thyroid doses due to

conttinated milk might have reached from lx tq 950 rads. .,

in }IU~ricane, .-,- ---
Utah, and it is very likely that the minimum

dose for infmts in “most of the cow,ty due to milk from

cows fed fresh pastura~e was about 50 rads.

‘Thelargest town in Washington

@o.pulation 5,000) received”’~ossible

.,,

County, St. Geor~ei

UXiINUQ doses of

——
.
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~d 2Q-185 l?&i~S On AU~USt jl, 1557.

These doses are rcnrcs~.ntzti.’;e

Washington county$

o1“the whole of

The August 31, 1957 value ~~as duo to shot “SrIoky” of

Operation Plumbob. Fallout fron this explo~ioc resulted in

aeasurenents indicating infant thyroid doses of 10-67 rads

over an 8000 square railearea outsi3e the Test Site, of

which M“ashingtoncounty coaprised 2~~Y square niles~ Equally

high levels were reported as far ak!ayas Rock Springs, Wyoming,

700 miles .fron the Test Site.

Case~ of relatively high thyroid doses in ’locations .

distant from ~he Nevada

near the Site$ although

that monitoring outside

‘lestSite appear to be fewer than

this may be due in part to the fact

the test area is even less extensive

than for the region within a 200 ~ile radius. One distant

case was that in Qro7, New York on April 26, 1953. Contam-

tiation of milk was not measured at thet time but Ralph Lapp

estinates that iodine 131 in

p~c per liter. As a ~e~ult,

to the thyroid as high as 30

milk might have reached 100,000

infants nay have received doaea

rado.

DuriEg 19~2 and 1953, one to :en rad doses or more to

infzxt thyroids nay have occurred IL areas near Salt Lake City

on May 7, 1952 and ag~in on ;:-zch24, 1953; at Boise, ldeho

and Great Falla, Montana on ~T’ue5, 1952; Eoston, Massachusetts

,
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te6t site) in 195C.
These S=-:ef.:~”dctieshzid j~8z ~lk col~s

in 1954, 3920 in 1959. Only ofi~.COU.LY
* N:Te, consistently

reported fewer thu ~00.
A sore detail,?dreport for 1959

indicated tha~ out of 451 far:,srcportinL in these comtiesi

402 oi’these had cetween one on: nin~; and 49 had herds of

10 or mpreo
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TotalpGp. Fer cent residc,nce Per cent under- Live 3irtk&
.Twal fara 5 y~ara old

9,836 2:
9,642 data fgr 332

lG

48,X9 this we X6
24.2

11,654 group 1,247
1?.6

3,837 not 254
10.6

3,101 available 91
16

9,424 for 1950 53
8,6

232
1960

5.2

3.9

1

13.7

6.0

10.1

4.3

12,8 2X
13 274
12.4 3,554
11.3 292
11.9 56
9*5 64
12 208



Individual children on my of :,LL.r~,I?n~zber of ranches

could have received ?.ig!~thyroid r~~.list.ior.d.occs (such as,

for instance, the 21 tO 1~~ rafis p-- ..’“0-~.Ilc? It tl-te Geyser Ranch

in ]levadaon July 15, L957). ?nere ~zrerepeated cases in

which we know it is quite likely thaz a considerable nuc!ber

were exposed, The entire Wazhingtcn county was blanketed

with fallout levels that could cauoe 5-lCO rad or higher

doses on at leant 7 di.ffere~;t>cca:.i:,ns.

Not only was fresh uil!<on farzs probably affected, but

also pasteurized milk, for r.uchof the ail!<delivered in the

counties, These dairies Lave been in business throughout

the period under coz~si?,eraticmwith the saae collection and

distributi~n ~:+.+ern.
19
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northern Utah,)

5) The biolo~ical si~mific~nce cf t!-ieselevels

It is now well laawu tfi~~ radio~ccive iodine presents

a special haz=d to infants for tbe following reasons.
. .

1. IIilkis the largest kuLan dietary sGurce of
iodine 131 md children generally drink Bore uilk
than adults.

t?
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ranged fro~ well below to well above this dosage.

6) Underwound tests

~ignificant radiation levels fro: continental test~

hcva not been confined to surface and atmospheric shots..

Ventin~ of subsurface shots has been reported for at least

seven cases: Yiarch23, 1955 (sliOt :2SS$ Of Operaticn Teapot):

Se~tenber 15, 1%1; ~eceaber ~0, l~c~ (~~ojeC~ Guo=e); ~~Ch 5,,

1$52; April 14, 1$32; ;:ay19, 1$X2; J~me lj, 1%2 (the I)’es

~<Gi~eSS~Ot) md ~L~Y 6, 1962 (the Led= ~~ot,,~~()kilG~o~

skot 635 feet underground).1,20,2’1 The Des lfoi~es shot resulted

.
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GnoEe were aade

or at least oce

that night have

in milk collecttideither before the test,

month after the test, when any high levels

occurred had already dissipated:22

For the Des Moines test milk was again nonitored either

too e=ly (June 15, the day of the test) or too late.23

Concentrations of 600 and ~00 microuicrocuries pti liter

were found at two locations on June 20 and 21, but the

actual peaks at those locations would have come about

June 15-17, two to four days after the ex~losionc

l’ioreade~uate data either have EC: ‘u:s2taken, Or have

Dot been made avail~ble to the public. (A report by the
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Stc.ndards, and Counterz<a=.me~,’+Hearicg= before a

subcctittee oi theJaintCormittee on ..toziic ik~.er~, June 3-6,1963,?artOne.
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